Channel F production cartridges 
Rich Olney (April 2020) 


This paper discusses the various types of production game cartridges that I happen to 
have. I don't have any exact recollections of how or when I obtained them. 


There is a pattern of changes to reduce cost as production of the game cartridges ramped 
up. The first pilot cartridges used 40 pin IC versions of the F8 3851 PSU chips. The 
production cartridges all mounted the 3851 die directly onto the printed circuit board and 
bonded the die to the board. Each die needed about 20 connections. The Exetron 
division of Fairchild was manufacturing the games. Exetron was already making watches 
and was familiar with mounting die directly onto circuit boards. The die were covered by 
plastic caps instead of being submerged in epoxy; maybe that technique became common 
later in the industry. The first cost reduction was to use a shorter circuit board. Then 
came square plastic caps with locating pins in place of the round caps. Still later gold 
plated fingers became tin plated. Later versions of the cartridge board introduced larger 
capacity --- first with additional read/write memory and then later with additional 
program storage memory. 


Early pilot production cartridge -- two PSU 40pin chips on pc board 

e Pictures below. 

e The date of the board layout is 9/21/76. This is BEFORE the FCC 
approval process. Likely the cartridge sent with the second game 
submission to the FCC used this style of cartridge board. Not likely used 
for any production runs; instead the PSU die were bonded directly to the 
board in production runs. 

e Very similar to the earlier layout EXCEPT that the PSU chips are closer to 
the fingers. This would have helped with the FCC testing because the rfi 
would have been buried deeper into the metal hat that surrounded the 
cartridge. 

e This cartridge board has a pair of bypass capacitors. These were omitted 
from later production designs of the cartridge board. 

e Used later for pilot runs on new cartridges. This example was for 
cartridge #9 -- the drag racing cartridge. The datecode on one of the PSU 
chips is 7720 -- about 4.5 months into 1977. 





Early standard production cartridge -- two PSU die on pc board 

e Pictures below. 

e The date of the board layout is 11/1/76. This is AFTER the FCC approval 
was given in October. This particular board is from cartridge #5. 

e Under the round plastic caps are two F8 3851 PSU die. The die are 
mounted on the same side as the fingers -- the bottom side. 

e tis a double sided board -- with gold plated fingers. The big cut out in 
the board may have been to allow access for the bonding equipment. 

e Notice that the bypass capacitors used on the prototype cartridge boards 
were not used on this production run board. 


























showing die bonded to printed circuit board 


Middle (early) standard cartridge -- two PSU die on pc board 


Pictures below 

This board has neither a part number nor a date. The production date 
stamped onto this board is 7750 -- near the end of 1977. 

Big difference from the first production cartridge board shown above is 
that the board has been shortened. Two ribs were added to the cartridge 
case to support the shorter board by trapping the inside edge of the board. 
Still a two sided board with long gold plated fingers. 

Still two F8 3851 PSU die bonded to the board and covered by the round 
plastic caps. 

The board layout was tweaked. There are now four holes near each die 
that later were used to position a square cap. But round caps without 
positioning pegs were still being used when this example was built. 








Middle (late) standard cartridge -- two PSU die on pc board 

e Pictures below 

e This board has neither a part number nor a date. The production date 
stamped onto this board is 7838 -- in the middle of 1978. 

e The square caps over the PSU die are the new feature. The caps had pegs 
that inserted into the board to quickly and accurately position them. 

e The only difference between this cartridge board and the example shown 
above is the type of cap. The board layout is the identical. The layout 
was already designed for the square caps. 

e About 40 weeks between the production of these two different examples, 
one with round caps and one with square caps. Was it a shortage of square 
caps or a surplus of round caps that delayed the introduction of the square 
caps? 





Late standard production cartridge -- two PSU die on pc board 


Pictures below. 

Part number 040040, rev F. No date on the board. Manuf datecode of 
7846. 

Again, the shorter board is used. Layout tweaked slightly. 

The square plastic cap with positioning pegs is used over the die. 

The cost savings is the tin plated fingers in place of gold. Still a double 
sided board. 





Production cartridge with extra ram and two PSU die on pc board 


Pictures below. 

manufacturing date code of 7849. No pc date. Part number is 040050 
with no revision. 

Uses the short board that 1s supported by extra ribs in the cartridge case. 
Has the square caps over the PSU die that have locating pins that insert 
into the pc board. 

Gold plated edge connector contacts. 

The 16 pin 2102 static memory ic provides extra read/write memory. The 
2102 ram chip is organized as a 1024 x | memory. 

The 2102 ram is connected to input/output pins on one of the 3851 PSU 
die. The PSU supplies the address lines, the data in, and the write line; the 
ram data out line also connects to an 1/o pin of the PSU. 

There is no solder mask. The 2102 IC had to be hand soldered into the 
board. 
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Late Production cartridge with extra ram and up to four PSU die 


Pictures below. 

manufacturing date code of 7850. No pc date. Part number is 040310, 
revision A. 

Uses the short board that 1s supported by extra ribs in the cartridge case. 
Has the square caps over the PSU die that have locating pins that insert 
into the pc board. 

Back to the cheaper Tin plated edge connector contacts. 

The 16 pin 2102 static memory ic provides extra read/write memory. The 
ram chip is connected to input/output pins on one of the PSUs. 

AND this board provides extra program memory compared to all the other 
cartridge boards. This board can hold up to 4 F8 3851 PSUs. 

This example is cartridge #17 -- Pinball Challenger. It neeeded three 
PSUs but did not need the fourth. 
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